survive for 15 months. Grossly visible tumours and/or lesions were recorded. Tissues were excised and fixed in 10% formalin solution, sectioned and stained routinely with haematoxylin and eosin, and with silver impregnation and the periodic acid-Schiff reaction, if necessary, for microscopic examination.
RESULTS
Mortalities due to urethane administration varied 9-28 % for the inbred strains and 10-17 % for the hybrids. Tumours of various types were observed among the mice exposed to the agent during the suckling period (Table I) .
Lung carcinomas
Injections with large doses of urethane during the suckling period resulted in the development of lung cancers with moderate or high percentages in the dd/I, A/J, and SMA strains and AT6F1 hybrid of mice, which escaped the induction of thymic lymphoma and survived longer than 180 days. The other strains of mice produced no lung carcinoma, except CBA-T6T6/H and C57BI/6/Ms, in each of which only 1 mouse had lung cancer (Table I ). The incidence was statistically higher in the males in the A/J and SMA strains (Table II) . The size of the cancers varied from 4 to 16 mm. in diameter and the number was 1 to 3 ( Fig. 1) , whereas the size of lung adenomas was 1 to 6 mm. and the number was more than 20 in the susceptible strains and hybrid mice. Lung cancers were usually found at a later time than adenomas and the first case of dd/I mouse died 180 days after birth. The majority of cancers were adenocarcinoma (Fig. 2 ) in histological feature and had metastasized to other parts of the lung (Fig. 3) . No squamous cell carcinoma was found. As shown in Table II , some of the mice had cancerous invasions into the mediastinal tissues ( Fig. 1 and 4 ), chest wall (Fig. 5) , diaphragm, and distant organs (Fig. 6 ). One out of 24 cancers in dd/J, 3 out of 19 in A/J, and 3 out of 26 in SMA mice were diagnosed as anaplastic carcinoma which consisted of two parts with glandular or sarcomatous structures and metastasized extensively (Table II and Fig. 4 , 5, 7). Anaplastic carcinomas were usually smaller in size (4 to 8 mm.) than other cases of adenocarcinomas. These cancer bearing mice had multiple lung adenomas simultaneously, whereas merely 1 to 3 adenoma nodules were found in the non-susceptible mice of the AKR/JMs, CBA/H, CBA-T6T6/H, C57BI/6/Ms strains and the CT6F1 hybrid (Table I) (92) 16 (15) 35 (100) 23 (96) 60 17 (28) 57 (95) 38 55 18 5 (13) 5 (9) 2 (11) 30 (79) 36 (65) 13 (72) No (Trainin et al., 1964; Della Porta et al., 1967) . Confirming these previous results, the present study showed that different strains of mice had different target organs in urethane-induced tumorigenesis. Organs sensitive to urethane-induced carcinogenesis were as follows: the lung of the dd/J, A/J, AT6F1, and SMA mice, the liver of the AT6F1, CBA/H, CBA-T6T6/H, CT6F1, and C57BI/6/Ms mice, and the thymus of the AKR/JMs and dd/I mice.
The induction of lung cancer in animals by administration of chemicals has been fairly difficult, whereas lung adenomas were easily produced in mice (Nettleship and Henshaw, 1943; Tannenbaum and Silverstone, 1958) . Even potent carcinogens such as benzo(a)pyrene and methylcholanthrene did not provoke pulmonary tumours (Burrows and Boyland, 1935; Thornton and Adams, 1944) . Andervont (1937) induced a few adenocarcinomas, epidermoid carcinomas, and sarcomas in mice by using the technique whereby dibenz(a,h)anthracene-soaked threads were placed in the lungs. Intranasal introduction of enormous amounts (72-96 mg.) of 7,12-dimethylbenz(a)anthracene (DMBA) induced epidermoid cancer in only 4 out of 33 rats which survived longer than 6-5 months after the beginning of the experiment (Howell, 1961) . No metastasis was observed. Shabad (1962) reported that bronchiogenic cancers were induced in about 30% of rats by intratracheal intubation of 6-10 mg. of DMBA with black-ink powder. By using a saline suspension of benzo(a)pyrene attached to haematite particles, 94 % lower than 1 micron in size, intratracheally instilled 10 times, Saffiotti et al. (1967) (Takayama and Oota, 1965) .
The results of the present study also clearly showed that lung carcinoma could be induced in A/J, AT6F1, and SMA mice with high frequencies when they were injected subcutaneously with large doses of urethane 4 times during the suckling period, suggesting that the lungs of suckling animals were more susceptible to the carcinogen than those of adults. It has been observed that newborn or suckling mice were more responsive than adults to urethane-induced tumorigenesis, expressed as a higher rate of leukaemia induction (Pietra, Rappaport and Shubik, 1961; Fiore-Donati et al., 1961) , lung adenoma formation (De Benedictis et al., 1962) , and liver carcinogenesis (Liebelt, Yoshida and Gray, 1961; Chieco-Bianchi et al., 1963) . One plausible explanation for this phenomena is that urethane is catabolized at a slower rate in the organism of a newborn or suckling animal (Kaye, 1960) . hybrid developed lung cancers, including anaplastic carcinomas, in 38, 68, 57, and 64 %, respectively. Statistically significant sex differences were observed in the incidences of lung cancers in the A/J and SMA strains. In the other strains of mice malignant thymic lymphomas or liver tumours were induced with high frequency. It was thus clearly shown that the different strains of mice had different target organs for carcinogenesis induced by urethane.
